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Photographs (yig B . 1 to 8 inclusive), attached, 
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Schematic Diagmn (B5-A-1181-A) , attached. 



The converter, type 11-134, Is a highly porta hLe unit complete irlthln 
Itself for the performance of the varlooe functions required. The might 
of the complete unit (wlthoat batteries) le approximately 22 lbs. and the 
dime ns lone are approdmtdy 12* leng, 11* vide, and 9* high. The unit 
consist* of an assembly of certain Interrelated dsvloee which are described 
individually hereinafter. An aluminum cover le 1U mi shed to protect the 
operating eluents from duet and Injury. Binding posts are provided for 
connection to an 8- volt battery. 



*« Ss&sfizd* 

Befermoe Tigs. 1,5, 8, and drawing XS-A-1181-A. The keyboard 
is & conventional typewriter keyboard arrangement with the eneeptien that 
all characters,, other than the twenty-six letter* of the alphabet, have 
been removed. The key bare arm equipped with contact Jawe positioned above 
pertinent contact reed*. These details are shown in 1, fig. 8. Depression 
of a given key eervee to aloes the pertaining contact jaws and reed in a 
circuit from one battery binding poet, to the drtas or dies, thru the dies 
to a laap, thru the laap return to battery. The relationship of the disc 
will be described more flolly hereinafter. Upon releasing the key a trigger 
a latch is operated by doe upmrd motion of the keybar. Ode trigger latch 

W serves to dose momentarily two sets of contacts and upon a further elevation 
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of tho keybar to open thooo toe ooto of eon tact a. To summarise, tha too 
soto of o out acts nr o olotod amen tartly during tho rotnra of a given hgr 
to tho noznal position after having toon dopreosod. Thooo contacts, known 
as the tope stopping eoataeto are shorn as detail 1, Tig. 6, They servo 
too purposes, i.e,, to stop foroard tho tap* ty energising the tape stopp- 
ing magnet, and at the ease time to short circuit the disc transmitter and 
tape transal tter contact*. from a circuit standpoint all kmybars are in 
common electrically, are connected to negative battery, and are Insulated 
from tha frame of the unit. Site feature should too boms In mind dhenevmr, 
for any reason, the various circuits axe being tested to dear trouble. 

Xt will be necessary that the key contacts and hie taps stepping 
contacts be inspected as ocoaslen warrants. The key contacts are of the 
boI f— wiping type and should require but little attention. The tape stepp- 
ing contacts, however, may require an occasional Cleaning duo to the feet 
that upon operation these contacts mote and break a current of ab^ut four 
amperes in a circuit containing appreciable inductance. A 2-mu f condenser 
is connected across the con taut* and serves to dissipate the indue tivo spark 
but the minor resultant spark may in time pit or mar the contacts and hence 
these contacts should be denned end burnished occasionally. A dental file 
and. burnishing tool may be used for the purpose. 

£. Msili 

Inference Tig, 8 and drawing S5-A-1181-A. Ore keyboard lock swch- 
anlsm functions to prevent the depression of any kqjr on tire keyboard daring 
the time the motor is energised. As will be noted on drawing SG-A-1181-A. 
the keyboard locking magnet is in parallel with the motor and hence tho mag- 
net and motor are energised or doenerglsed simultaneously. The magnet is 
shown as detail 2, Tig. 8. and details 3 and 4 are the lock-out bar and the 
universal bar, respectively. The magnet amatore is connected by a drag 
link to the lock-out bar. With the magnet amatore in the normal or de- 
energized position, the universal bar is free and hence any key may be de- 
pressed. Upon the magnet a mature being energized and mowing foroard, the 
lock-out bar is likewise moved by means pf tha drag link into a position 
where a member of the lock-out bar interferes with the depression of the 
universal bar and hones with tbs depression of any key on the keyboard. The 
keyboard locking mechanise should sot require any particular attention other 
than an occasional oiling of the lock-out bar within the guides. 

MaSai. 

Reference Tig. 6, drawing ES-B-1177-A, and drawing SB-A-1181-A. 

A small d-c motor, acting thru a proper transmit ion, is used as the prime 
mover for rotating the disc. This motor is manufactured by the Bodine Oo, 
and rated as 6-volt, d-c shunt wound, 1/200 hp, type ▼, 3000 nan. Actually 
the motor is era rgized from an 8- volt source and the rpn Is somewhat below 
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2000, dependent upon the load. The motor Is started and stopped automati- 
cally under the motion of the oontrol relay, the relay functioning to uto 
and break; the circuit bet seen the tatter? and the motor. Underload the 
motor takes approximately 5 amperes. Because of this relatively high cur- 
rent value, the start-stop contacts on the relay are shunted by a 2-mu f 
condenser with a view to reducing the arcing to a minimus, thus protecting 
the contacts. Palin xe of the motor to function will usually he traced to 
dirty relay contact! or maladjustment of these contacts rather than to any 
particular trouble within the motor proper. However, dependent upon usage 
it may be necessary upon occasion to clean the motor oomnuta tor, inasmuch 
as in a low voltage tystem of this type contact resistance le of importance 
and should be kept as lew as practicable. Stese same Moments as regards 
contact resistance are applicable throughout the elements ef the converter. 

4* ^aaiaigsiga* 

Deference Fig. 3. drawing ES- 3-1 177- A, and drawing 25UU118L-A. 

The transmission comprises die means for transmitting the rotary motion of 
the motor draft to the dlso intermittently. The motor shaft it connected 
to an auxiliary drive (haft thru two bevel gears the ratio of which is 1 to 
1. The auxiliary drive shaft is equipped with a positive clutch which func- 
tions to engage or disengage the auxiliary drive shaft from a hollow sleeved 
worm carried on the draft. The dutch le described in detail hereinafter. 
The worm is meshed into a worm wheal the ratio beli£ 44 to 1, that is 44 
revolutions of the worm performs 1 revolution of the worn wheal. The worm 
wheel 1 8 attached to a shaft which serves to drive the disc. The various 
shafts described above are provided with ball bearings and hence should 
operate satisfactorily with little or no attention. 

The man bers thleh control the clutch action may be observed by 
reference to Pig. 3. The clutch disengeging magnet, jaferred to herein- 
after and on the drawirgs as the stop magnet, is shown /detail 1, Pig, 3. 
Suffice it to state that this magnet is energized whenever electrical con- 
tinuity is established through the disc transmitter and the tape txananit- 
ter. Such a circuit is Indicated on drawing BS-A-llSL-A, from negative 
battery to the stop magnet, thru the stop mqgnet to #1 contact of the disc 
transmitter, thru the di sc transmitter aid the tape tsunami tt er (at the 
time of coincidence between the pin contacts of the disc transmitter and 
the tape contacts of the tape trauani tter) to contact #9 and thence return 
to battery. The stop magnet is provided with an armature, detail 2, which 
serves to raise pawl 3 from normal position. In normal position the pawl 
Is clear of the ratchet wheel, 5, but in the raised position the pawl le 
presented before the toothed surfaces of the ratchet wheel and interferes 
with the movement thereof. The ratchet ’she el is attached to the disc shaft. 
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Hence It will he seen that clockwise motion of the ratchet wheel, with the 
pawl in raieed position, tends to perform two functions; namely, to thrust 
the pawl to the left, and to stop the ratchet ike el. The pearl Is mounted 
on a slide har, 4, riilch permits of the pawl being thrust to the left for 
a certain distance. The slide bar is in turn yokBd to the driving side of 
the positive clutch Indicated at 6. Accordingly, motion of the silde bar 
to the left disengages the driving side of the clutch (keyed to the auxil- 
iary driving shaft) from the driven side of the clutch (attached to the worn 
riilch in turn is meshed with the worm wheel driving the disc and the ratchet 
rim el) • Upen the subsequent release of the stop magnet, the pawl Is with, 
drawn, the slide bar is returned to normal by spring action which also en- 
gages the dutch, and the ratchet and disc are free to more forward under 
motor drive. This design of clutch aetlon has certain vary definite advant- 
ages because it pe units of the use of a small stop magnet with light armature. 
The armature acts as a trigger but is not required to perform the appreciable 
work of disengaging the clutch. Hence the magnet action is very fhst. On 
the other hand the inertia of the motor armature and disc is utilized to ac- 
complish the actual work of di eerg aging the clutch thru the action of the 
ratchet wheel in forcing the slide bar to the left. Attention should be in- 
vited to fee fact that at the instant the stop magnet is energized, the motor 
la deenergized as will be noted ty reference to drawing SS-A-1181-A. The same 
circumstance (electrical continuity thru the disc transmitter and the tape 
txmnuaitter) by means of 4hich the step magnet is energised, also energizes 
the control relay and causes that relay to open the circuit to the motor and 
k»y-loc3dig magnet, by rcasen of the relay armature departing from the rear 
contact. 



In order to obtain correct operation of the s topping device* as a 
whale; that is, the tape traaaaltter, dice tmnani tter, ratchet wheel, mag- 
net pawl, and dutch, it is necessary that thee* elements be maintained in 
correct adjustment and in correct timing. The following adjustments and 
timing must be observed. 

■mi no 1 

» 

1. Tape tranealtter - See that all five sets of contacts are clean 
and functioning properly. Be sore the rear contacts are made when the pins 
are depressed and that the front contacts are xmde when the pins are up. 

Also check the pin positions with perforated tape in the tape guide to be 
sure that the pertaining pins are actually free to move up thru the holes 
and are well centered rife reqpeot to the holes to allow Are tolerance, 
this seme remade applies to the tape retaining latch because the pins are 
vefxlred to center in the holes in the latch also, 

2. Disc tranmsitter - All pins should be firmly seated in the drum. 
The adjustment of the pin contacts le very important. A gauge equivalent 

to the correct pii height, and hence cam motion, is supplied with each 
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machine. All five contacts should be adjusted with tils gang# Inserted 
between the contact cans and draa. The tooth face of the ratchet wheel must 
be timed with respect to a given pin position on the drum, and also with 
respect to the clutch pawl. These elements are accurately timed In the as- 
sembly of the machine and therefore should not he unduly disturbed, however 
a certain amount of contact maintenance and adjustment may be required* In 
the event of Installing rei&acement discs, the new disc must be adjusted 
to the correctly timed position. The replacement drone permit of sueh an 
adjustment about their square arbors. Several trials any be required to 
determine the correct position. 

3. Clutch . The slide bar should be lubricated with vaseline on those 
surfaces which work in guides. This remark applies to the pawd face, ratchet 
teeth faces, and clutch. The clutch barrel should be lubricated with machine 
oil, and the gearing with oil apd graphite. All screwe In the assembly should 
be tightened periodically. 

e. Disc Transmitter . 

Hsferenoe Tigs. 6 and 7, and drawings IS-B-1177-A, ZS-A-1178-A, 
ES-A-1179 -a, and ES-A-1181-A. The disc transmitter proper coapriees a series 
of five sets of contactor operable by certain pine which are tapped Into the 
periphery of a braes disc or drum, and riilth upon rotation of the drua ty 
motor drive thru the tran mission as descxlbsd in the previous sections, per- 
form a can action on the central contact lever of each set. In other words * 
the lever moves from one aontact to the other contact depending upon the pin 
action. There are five levers, five front contacts (pins la osm position; 
and five rear contacts (pins out of oat position). The relationship of these 
elements is shown Tig. 6, detail 1. The arrangement of the pins Is mors or 
less arbitrary, but die arrangement furnished with the disc initially le as 
Indicated on drawing ES-A-1179-A. A snail socket wrench is supplied with 
each machine to facilitate Interchanging of pins. In pin setting or oontact 
adjustment the remarks relative to timing under Section d. Transmission* 
above, are pertinent. 

Another element of the disc transmitter assembly is the converter. 

The opposite faces of the disc constitute rotor faces and are provided with 
studs which make contact with spring hall hoaxing details positioned proper- 
ly about the surfaces of two stator elements between kilch the dies revolves. 
The studs on one dise lhce and the spring bell beating details on the feat 
of one stator element are shown in Tig. 7. This same figure reveal* the 
means for removing the dise in order to clean the contact*, or to intexehange 
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discs. She two "U" clips, details 1 and 2, serve to key the stab shaft and 
tbs worn die el shaft into engagement with the diee arbor. Upon removal of 
tbs *U* dips the respective (bafts nay he withdrawn readily from engagement 
with the disc arbor. She various studs on the oppodte disc fheee are con. 
nected together by proper wi zing earned late mol to the dice. She arrange- 
ment of theee connections is as shown on drawing JS-jU117&.A, The function 
of the converter 1c to distribute the oouneetlaas from the toys to the lamps 
of the laqp heard. A sixgl* representative cl result is shown en drawing 
!£UU1181-A where the circuit is from positive battery to a Imp, thence thru 
the disc to the key contacts and rstarn to negative battery. The actual 
wiring for one channel Is diown on drawing ZS-B*11??-A. In consideration of 
the relatively low applied voltage and hence the necessity for maintaining 
contact real stance at anlnlmtm, it is advisable that the disc studs and the 
stator ball bearing contacts bo cleaned occasionally, dependant open the 
usage of the machine. In this cleaning process the surfaces should be wiped 
with a cloth dampened in ben sine. So ether meamiree such ae filing or scrap- 
ing should he resorted to. 

!• Tape Transmitter. 

a 

Beference Jigs. 2. 5, 7, and drawings Z8-B-1177-A. and X8-JU1180-A. 

The tape tranaaltter Is a eommerelal printing telegraph tape transmitter de- 
signed for use with the ao-oalled Baudot five-unit code. The transmitter 
has been modified with regard to the id ring to contact lave re and to con- 
tacts in order to suit the ps collar requirement e of lie converter, type M-134. 
The tape step forward magnet has also been rewound fear operation on 8 volts. 
The tape transmitter is removable from the base of the unit proper, the 
various connections between the tape transmitter and the remainder of the 
unit being terminated in a multi-ping and Jack arrangement. The contacts of 
the multiple jack (or spring dips) should bo inspected occasionally ft r 
positive contact. The tape step fbrward mechanise may be adjusted for correct 
operation should the occasion warrant. The pins and pin contaote should be 
Inspected and adjusted as described in section d. Timing, tor. 1. 

&* &«gap Boa rd. 

Reference Tigs. 1 and 3, and drawing ZS-B-1177-JL The lamp board 
is an assembly of twenty- seven lamps with the necessary sockets and lmqp 
caps. The lamp caps are designated as shown on Jig. 1. One loop cap is 
blank and not in use, it having boon mounted en the board simply fbr reasons 
of aywnetry. The lamps proper era Er« ready #1135, Maids #40, panel indica- 
tor, 6 volts, miniature base, .15 amps., T3 bulb, Masda B, and may be replaced 
as such. With reference to the drawing B-B-1177-A, it will bo noted that 
the lamp sockets are conneoted in coomon and the central terminal of each 
lamp Is wired to a spring boll terminal of the disc converter stator. 
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h. Battery . 

An 8-volt storage lottery of at least 90 ampere hoar capacity should 
be used for proper operation of the tmit. The maxima car rent consumption of 
the various elements of the unit at any Instant is 5$ amperes. Ihi ? value of 
current is required only for those Intervals taring which the motor is operat- 
ing. Tor the greater percentage of the machine operating time, the current 
Value le approximately l/2 ampere. The mein switch mounted on the base of the 
Converter, type M-134, should be operated to the "Off* position whenever the 
unit is idle. 



13 Incls . as listed in Sec. I 
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